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^ 0 f ($fflm&) i oitztihrnmyu y ? 2 o - i , 20-2, — , 2 

VLS I (DmMtxsf U^JV "CWH L 7t -f ^ > h F'J/Vy^fAT^So 
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v> (Finite State Machine) O^^ilSH-e^^o M1@0[HE§7*n ^20-1, 20 

-2, 2o-M<D#itf^ r o j . imvtmz ru tcitiss-e-, t^f-i>v 

v>£Mkf v V <D 2 m&'CmtZ-t & t. &X<Dm&7n y ? 2 0 - 1 , 2 0 - 2, — , 2 

o-MOA-yn - hm&mfflift^ i*~izm7KX2 K m<7)wwMtf'&mt%:& 0 ^mxr- 

-Y^"yy*mfct&m*<o'\xmtmn;7'vy?2()-i, 20-2,-, 

mm. roj tfWRJi ru ^t^w^ltv^„ tR^f-vw© 

jRSifcflMB-*-* 2iIifcO_b&k (lsSk^M) fix BO T0J , l~U *IRyn^2 0 

- k o rtttij . rf^»«38?j fcotnt, ato^ 3 1 ^-r jksui 2 

LTv>4o PWCLT, fi^3 2^-r^E g J±2iim<7)±fi 1«T@ t 2«fB^ TU "C* 
il&7*n 2 0 - 1 t 2 0 - 2 ^ R^itiJ t £ <h £^LTv>£ 0 ^Pl 

2 0 - 2 0 - 2, — , 2 0 -M(D»Ml^til^T-hvy>Oti 

tcatE'S** vLsif -y^^m^u -y ?<7)/<? b m&mw "9 o 

[0 0 2 5] 

7} J tWlil±fi&LTv^ c IHf&7*n ^ 2 0 - 1, 2 0 - 2, — , 2 0-M^ 

OllM^f^t'S^^ yf-^^jR^Sr^LTff "9 Kti, -*7*9 3-=-v r 1 0 lilSi 

^fKjMt;<if,«W7'n7^2 0-l, 2 0 - 2,—, 2 0 
V/*yUmirZ>m$L*m\(r>mWLmtL. @^rn 7^ 2 0 - 1, 2 0 - 2, -, 2 0 

-ms: m^«^n Kunssss l r * 9 «j& * m 2 <Dmm.m t-r& 0 

[0 0 2 6] 

(» 1 0»J£W 

■Cti, i #g<7)IUi^yn -y ^ 2 0 - i OtiiftMI^i/7t-?.^\ 'ffe<7>|I]j&7*n y * 

D'^ 2 0- 1, 20-2, 2 0 -M}:^1M5:!t 9 »K 
*^Vss(±^T(79|iIJ^yn y ^ 2 0 - 1 , 2 0 - 2, — , 2 0 -MSrg ife-T * fztbv)^^ 
*&T?£>* 0 @§7*n ^20-i KttW&rWfcfcaSttil&fcfi 1 ^ fc«6<0«fl-WS0M&*L a 
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[0 0 2 7] 

ft> RHKis^T, ^piliPMOS F7>v7x^MP i or- YMfe, Vnw> t±l^ h 9 
>v*?MP i O/iyfY- Mil ^Ni iiNMO Sf5 ^yX^MN i oy- h«f£, 
Vpwi (±|5| h 7 y y'X^MN i O/^y ? MS, Xi (ill§&7n 7^20-i ^-OA^J 
m-^, Yif±|W||5]8&7>n y t 2 0- i frhO&fjm^, Vn ■ ttfiltt:/ n y {? 2 0 - i 
It^^Mt^PMO Sh7 v s jX9<T»*y 97- hmfi, Vp i {iHS&r n y 9 2 0 - 
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NfxiMl, 42, 44, 45 £ ft, $ ^ ^ N^x;M 1 F*]lc (± P >7 x ;i/ 

4 3 T^ffM $ ft, N -v x )V 4 4 1*1 iz. (± P ? x. )V 4 6 ^f^Jjg $ tifz Y 0 y°JV y x t & 
oTv^o P^7i;l/4 3 liilONMO S h7>y^.^MN i 7t^60 ^ x. ;UT" 
& 0 , -€-0^7 i;i/^£Vpwi (±|5) h ^ >y'XMN i (D^y 9 Y- YM^l^t^ LTv^ c 
Sfc, N ■> x ;i/ 4 2 (±_t$cDPMO S F7>y^^MP i &ff^£i-& /c^O -7 x 0 
, -eo-) i^mfiVNWi (±P| h 7 > v^- ^MP i <D/*y 7 Y- VMiiLZTji Uv^o tfz 

, N -7x^4 5, P ^^^4 6 tidllJ&^n 7 7 2 0 - i ^^li^^iit^ PMO S 
h7>y'X^, NMO S h y> VTsZ^^fc-fhtztbcD^ x.)V-^1hZ> 0 -7 x V Pi (± 

NMOS h?>P*?<Ds< y 7Y~ hmfi^^LTiS 0 , x^lfiV N i li PMO S Yy 
y~s77 <7);*y 7 Y~ Yn.iZ.%7f; LT^& 0 
[0 0 2 9] 

V L S I ■f-y y°<Dy x;l/«it(±_h^co«^^|5I^-f\ CTx.(i\ d 6 \z^ y x t 
LTU^o IhJH^^-T^ x;Htit!±, ±^P®1I4 0Cfx.tNHt5 0^^- 
AHTV^o PUf 5 0 IZlt^thrtimLLtzP y*-)V 5 1 , 5 2 , 5 4 , 5 5#^ 
^ff^&^ft, £<bK, P -7 5 1 ftHl±N y x;w 5 3 75 ? tB)j£ £ ft , P^x^54rtKli 
N^x^5 6/6 ? fi^£$ft7t r «J y^^x^ffii^ ^oTv^ 0 N-7x^5 3 (i±jz£OPM 

05 F7>y^^MP i *^$L-f &tztb<Dy x^t|> 19 , •> x ;umf£ Vnw i It Yyy 
v\X ?MP i <D/s- .y ^y- Mfi^^Ltv^o P^x^52ii±i©NMOS f 
7>y^^MN i ^f^-r^/^^cco x^-C£> *9 , -eco^ x^miiVpwi i±|s] ^yy^ 
^MNi^'7^'-Mfi^Ltv^ 0 Pvx^55, N ? x ;i/ 5 6 tilsli^^ 
D77 2 0-i rtWilt^^tlt^NMO Sf7>y^^, PMO S r y >y^ * £ 
^$L'$'Z>tztb(Dy x;K^4o ^x;HliVpil±NMOS r 7 > v^? O/s -y ^ ^- r « 
fi^^LTis , x;i/mfiV N i liPMOS r 9 ypy.7<D/*y 7Y- Mli^^LT^ 

o 

[0 0 3 0] 

H4 {±la]g§rn O^SitftS/Mtfti^ziott^y^y YWiZ^mti 

TF-f? 4 < yy^-\- vx-Jb&o ±.&Ltz£ 1 -?7.?^=.y v 1 0 \±4^<y y k«; y 
y^zm^i-i>^m^T- y -y^y<o&tkWAzfc£T®$&y°a y 9 2 0- i of i^i/ 

^ifr*Kll£-iiifJ^-r&o v**jr.-.y h 1 0 t±@S&-/n •;/ ^ 2 0- i iWm^tWAzm^^^: 
&Hfi, PMOS f^yy^^MP i©7--M1i^ii:iiW^^H^4i> NMOS 
h 7>y^^MN i <DY~ tZf&Sl^^L £#x£ 0 , PMO Sh7> 

y'WMP i t NMO S h^^v^^MN i li*i:*7M^^t), Mftnnm£n%LL a 

zntzW:mt%z> 0 

[0 0 3 1 ] 

$ ~^7sy- y Y 1 0 iiPMO S r- 7>y^^MP i <D^y 9 Y~ YW.iZ.Vmi 

^^K/B#<7)meVNw-Ac X <0 &#J±$-ttTV N w-sB t L, NMO S h y >y^^MN i <D/< 
y 7Y- h^Vpwi ^^K(B#omeVpw-Ac J: »9 ^> PfE^^T Vpw-sb t irZ> 0 -?2> 
Z.fih PMO S F7>y^^MP i t NMO S h y y v^> ^MN i O^-^r IttfY 4 ^y x 

nciot mi mj±rt ? ±i3ra-f ^ *6 , itm^o - ? mm z m& mtzzt^-e^Zo 

[0 0 3 2 ] 

-?y^f> a.- 7 M0 (±, IHJ^^n y ? 2 0 - i rtcol^a^^^^^-r ^ PMO S t>7> 
yX^<OA7 7Y- HfiVNi tzov^r ^PI«H^i|jB#(7)mfS:VN-Ac J; •? iM$ttv 
n-sb t L, NMO $ Yy yV*?<D/*y 9 Y- hmiiVp; izo v>T ^ [Bl#H^KjB#<7)mfS 

vp-ac i *) ^pfffs-^rvp-sB t-r&o ztiitzxtQ^ mmyu y ? 2 0 - i (DmmmirZ 
m$L-rz> Yyypx7<Dmmmi±*mmz^z>z\ttfui&t%t), wmmm^is^^^im 

yv-yy 2 0- i (DV-ymiMZdfc'JsZ^&ZttfX^&o 
[0 0 3 3 ] 

—TV, ^^ax 7 h 1 0f±@f&^n 7 ^ 2 0 - i £fMj#iS^;!#$-£& PM 
OS F7>y^^MP i <DY- YW& <j>?\ ^I^Sl^^^L NMOS 
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MN i <DY- Yn^L^wi Kmmu^OUH^^-^^o -fZt. PMOS h7>y^?MP i 
t N M O S b 9 > VTs 9 MN i ^- t * 0 , ^5tH^tt*&^ Laii 

[0 0 3 4 ] 

^h\z^ y h i OliPMOS F7^y^^MP i O^y^y- M|teV N wi 

^ffatOlfiVNii-SBJ: •) *>l$JE£-*i"CVNw-Ac L> NMO S h 7>y^^MN i <D/< 
y ?V- MlfiVwi £f#«l$tf>*G:Vpw-sB J: 0 *>#f-J±£-ttT Vpw-ac <h 1" CI 
*L<bPMOS rv^vX^MP i fcNMOS l-7>yX^MN i O^-^ (iRHIUff^^ 
1" IR^n-^ 2 0- i ^V>mm&&i:m*frliZft J ) ZtWe&Zo ztitmvz 

\Z, V7^a^ 7 h 1 0 !±, EJ^rn O^a^^^f^-r^ PMO S 

s J7*9<r»*-v h«ffiVHi *#^B#<0«ffiVH-SB«t «9 *> P£J±£ *T Vn-ac t L> NM 

?m.m*i&<Wz-z>z torn tot* *k mmt L-cmR&itnmxuijirWz-zz t^x 

[0 0 3 51 

m 7 am 2 (Dm$Lm^&wz>mi&?v y ?^<DmMm£&%L*7*i-mi&mx$>2> 0 z. z 

-C(4, i #BOliIK-7'n y 9 2 0 - i <DWMi&%&&Wt*m7j<1r Ztf, fteo[eIS§7o y ^ iz 

uy?20-\, 20-2, 2 0-M\,zWMM&*Trntzfr<DnM%kX&*) , 
itb^Vssfi^roiHl^yn y ^ 2 0 - 1 , 2 0- 2, -, 2 0 -Mfc^ifel"* 7tAO»» 
«|-C**o ii/D y 7 2 0 - i li^Btm^^SrStt^^t^oTv^ 

0 itz, mmiz&^X, Xi filUi&yn 7 9 2 0 - i ^OA^Jff> Y i t±R BBt*d y 7 
2 0 - i ^eom^JM-f-. VMi*ilUJ»yn Offe3itT-£f#J£-f £ PMO S h 
7-y*JA9<D/*y 9Y- hmitL, Vpi y 9 2 0 - i Ofia^T-^tS^I - ^ NM 
OS W7*9 ayrtv 9¥— VWGlZtfLX^&o 

[0 0 3 6] 

ii:^tJ:^i:, PIIS4 0^^-^UtN7x;H 7 , 4 S&l&J&Zti. £<bHN 

7x)M 7rtCP7xA'4 9 i)^$L ^ titz Y y° )W ;W# it Uotv^o •> j- 

Vpi (±f&S^ : H»J&1-&NMO S h 7>vX^;«7^- r-mfc£^LT*> , * a. 

^^5v N i &^mm?-*mj£ir2> pmo s b 9 > ?y- nt ^^ltv^ 

c @i^^n 2 0- i <dv x.frm&itm9 iz7Firm&^m.b-f^ wx.i*. nio^7p-r 

MhLt^iv^ |W]|l]^7Fi-#itiiNS^S5 0 ^^-t; <h LTP -7^^5 7, 5 8^ 

rv>J 0 >7xJVttVpi Itmm^&MfiSLir&NMO S ^7>y^^^'';77 1 -Hfi 
£-7FLT£;<9. ■JiA'mftVNittM^T-'SrWlS-raPMOS F7 7y^^A^y- 
bS&£^LT^& 0 
[0 0 3 7] 

HI 8 (±0^7*0 co^i&W,/#^^tci3tt^y^-y hM&omi* 

7f;-f? J VX&Zo ±&Ltz£ d ^r7.9 ^~y \ 1 0 fi -f s<V h KV ^ 

y^zmm-t^mm.^7-- hvyy^tlcft'CtiKyDy^ 2 0 - i 
ftmmmtz&tf & s< y ? r- Yn&zum-t&o 0s&7*n^2o-i # 

lC(i, 77?ix y h 1 0 fi/^y ^ y- Ym^LVm *ftW)W.teC>£ § <7>mfS: Vn-ac X *) i> 
MLTV N -sBt L. ^y M^Vpi ZftWlVmot § OUfi Vp-ac J: 0 fe»ffiL 

1 ^t) ? -C^ fip«l*»-*»t*lalft"rn y ^ 2 0 - i O'J-^tat^S^ii 
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tfX£ %o —-fi, IK^d * 2 0 - i jWlMKgUcfc* § 14, * jl^ 7 b 1 0 (4 
A 7 bmfSVNi *Wm-kW.<Dt ^(DI^Vn-sb 4 <9 & I^EE LTVn-ac t L, Ay 9 

Y- bmfiVpi iomfiVp-sB J: 19 tMLTVp-Actt^o ififcJ: 19 

> ffea^T-^fiJ^-r^, b 9 v^^^o«lt*ffi«rfi:T§*T<B:*JEKlli*fT-5 - bim& 

tit* a 

[0 0 3 8] 

ioi^:, ^^biik £ *u4\ v l s i ^7 rfft<o*m>w%mm&*®$L<nm&-7 

uy?20-l, 2 0 - 2,-, 2 0 &&mmz&W2>®&7ti y ? 2 

0-1, 20-2,-, 2 0 -MoMfTijgjtta b 7 y p ^ 9 <Dmmmj±^mm-r 

MSS^JOSOC (System On Chip) .SOB (System On Board) , SOP (System On 
Panel) ZMm-f & - § * o *^7^EiWfll t & £ @K7 O 7 * £§r 

jwitjn • &m • asMi"**^t:*3v>T<>, mmnis-y tiizm.fr \lxw.l. mm^y- 

- h-nty&mtt-r&z. bizx *)#&i>mifet%& 0 *ftmit lx 

[0 0 3 93 

13 1 1 Ji^i»fl:*»0l& i S:*jSi-&«»[O0J»'rn ';^±#iii:3 5 ^ - ^ - v a 
^SrffoTCSP (Communicating Sequential Processes) Tjj^K <t <9 g#:fl*J^X{i'ftfe# 
KCA? MtlJilrff^ v^xAorn 7 ?mx&Z> 0 VLSIf 7 7°|*|tf)#2i 

4NflW@ft^ny^ (ftiro-^) 7 0 - 1, 7 0 - 2, 7 O-NCftlWCfl' 
U*iiTv»4 0 VL S I fy^OjgJl* mmmzfrmZtiZ&m 

wek^d •^^ats; t lv» 0 z\tih<Dmnszru y ? 7 0 - \ , 70-2, 

— , 7 0-N(iy^f Aff'^iiffl^^o-A^^ n 7 ^ 5:i$t:ft^t^©tlJi < , 
&*<OU1&zru 7 ^ 7 0 - 1 , 7 0 - 2,-, 7 0-N#B#WKXtiflM|tttfc»ffc'*-<& 

T** 0 v^^a-y F60 (fllttlnlR) (4, ^gPEIKS^EII&^n 7 * 7 0-1 

, 7 0 - 2,-, 7 0 -N tOit:«^X{±M«W*aM*lToTv^xA^#<0BB5g«:lI 
£«lS6**fc-*-H&:/n 7 ®ji&rn 7 ^ 7 0 - 1 , 7 0 - 2,-, 7 0 -N 

fcO-?ttfev» 0 #0i^^n 7^^0*^#^(±^S-Ib1S&^ 

a«ss^wa^o^>f 5 >^(4. ^ii^rn 7 * s centra use*, ftm^^fetb 

4 ^yinz&^x, M&7*v v 9l$&hftM1rZXteitln1rzmMmmm$&ZmLX, g 
[0 0 4 03 

in 1 2 tic s ptjsu^ 4&®*&:/n ?^o;<y^- b mea^ ^=ff 9 fiiT-fc^-f s& 

l|@?**o i iTIilftWOf t± 4 o^)@R/n 7^ 7 0 - 1 -7 0-4 £#!]^LTlft 
??tS^ m^lCtiNISOlll^y'n 7 * 7 0 - 1 , 7 0 - 2,-, 7 0 
7 16 0 ^ffiSX n 5 ^ ^7-- v a ^ =Ht ? ^ £ K 4 "9 @j&7*n 7^70-1, 70-2 
, -, 7 hmilLmfflZifOo m&zfa y? 7 0- 1 -7 0 - 4 ^<D 

K7'n 7 ^70-1-70-4 (4 |> J £il CTlt!lO|I]i&r n 7^70-1-70 

- 4X14^** ^--7 b 6 0 tflU ^Bffi^SlCiTt^> MEid^r^f 9 o 
;wi-5-oM39Uwi3v»T bj b&m-f%o 
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[0 0 4 1 3 

ra0H^i"Wt?li, Bft/D ^70-1 (±*°- r a 1 , a 2 , a3^> 0§&7n y 7 

7 0-2 hb 1, b 2 , b 3 ®&&7n -^70-3 r c 1 , c 2 HI 

H7*n 7^70-4 (±*°- h d 1 , d 2 7^-- ^60 hxl, x2, x 

3 i-e^W^HL-Cv^o 0|&yn 7^70-1 KlfB-*-* i: . @^7"n 7770-1 
fi-^^MH, 2, 3 £il ttvx y h 6 0 , ElS&yn 7 7 7 0 - 2 , 7 0 - 3 t 

[0 0 4 2] 

f-^^^^SD/c* 0 - HaiiM^*5V»-Cfi, ^T<7)*°- h fctt' Active* X*±' Passive' 
<£>9 *>M^t^<7)ffi14^#4-$^^o @K7'n 7 7 7 0 - 1 t 2 ^rl 1ST 

- 1 <7)*°- h a 2 Kti'Send Active'OJRte^ffr-S-Sti, ffeftflfttCT*- ^te^<^^*^5: 
ttAfr^ HISS "7*0 7^7 0- 2 h b 1 Kti'Receive Passive' 0^14t5 ? ## $ ft£ 

o itLt fiil&^lll^-7*n 7^70-1 #1- * * 2 £il DTHI^-ro 7^70-2^f>g 
£^x-*$£js£M-r&±§^l±> h a 2tCf± 'Receive Act ive' OJR'|** t #^- $ 

tl. 1&W&}fcT-?lm7&%?T7 0S&rn 7 7 7 0-2 C0*°- h b 1 Kii'Send Passive' <D 
JStt^ft-^ $ ft S o *°- h IS jiH £ £> r J± , req/ackM-*? * 1" & - t K X ': *) , 2 

[0 0 4 3 ] 

0»ro 7770-i <0»Sttite*iK«>Eltt«j£W:±ifc LfcB 3 3ZJilH 7 ffi&<e>fi*j£ 
t-fZ Z. h 0 HI*&yn y ? 7 0 - i £13 3 iZTF-fm&MJ&t-r&m&i-te. EJJ& 

7*a 77 7 0-i omm^i^HlL-ti F7>y^^^7^- MfiVpi, V Ni O$lJ 

i, Vpwi<^TO^^^t^^o VLSIf ^^vx^ilCowt^ iiiEOH] 5 3Ui 
111 6 KT^-f Y V ^frm&ttc&o — ?j\ 0S§7*n 77 7 0 - i £117 tC^-riU{f&t# 

Jfifci-*»-&tw»i, @£&7*n 7770-i ©MITBMt^ F^y^^OA^^ 
-MfiVpi, V N ,ofitiJiP75 s £^£&&o VLSIf7^7x)HJ|i:o^tk _ti£ 

[0 0 4 4 3 

±.7&<7>m 1 HMf^-Cte|IIS&7*n 7770-i <9/<7 7 7*- \ W&MM £ 9 v 

7*n 7 7 0 - i (0/<77r- MfiUJi^gf 6UCXI±l!lf fl«li:|f% Pf-**/^ 
r#- hj f±HU^rn 7770-i ©M^RIBfcj&vfrfcfcr, flf«F*W«il&S:Sttrft»i 

[0 0 4 5] 

H 1 3 fiilg&rn y 7^olIftfeoN 5 ^7*£m^1"^^i607^ 5 > 7"H]-C£> £ 
o d^T-li, @f&:/n -7 7 7 0 - 1 tc^g LTKWf** 1 , ft&<7>|Iij&7*n y 7 cot^t £ 
Islttii^^o _ti£L7t«fc 9 ^IslE&^n 7770-ll±ft^;H-3 
7h6 0, EIK^n 77 7 0 - 2, 70-3 tSILtv^o tot:^v^Tv7;f A 
j&*>£S&U v77i- 7 h 6 0 frb<DV 7« h tc£.^LTHII^7*n 77 7 0- 1 t5 ? x- 
7$f§^*£^tA:ft&*§"£-K{±> Receive Passive*: B#£!l t 2 -Bf^lJ t 4 t'Oil 

lz&^XWiW:<DW]i'P%kM*1 : f o o IHIf&rn 7 7 7 0 - 1 B#£iJ 1 1 is ^Tf 

^-71/2 SrMtr a^fi<jt-EI^-^n 77 7 0 - 2 ^7- 7 3sjf «rll*-f SSr^^fi, Send 
ActiveX « t 3 ~»J ts*-COjBMt-i5v^TSfa[0»ft«!ai«:1f^o 

77 7 0 - rti. $ B#^iJ t 6^*3V^T^-^^^3 ^iiCTHII&^a 7 7 7 0 -3^ 

<bOr*-^3§|'BIS**$ltAtL*^^^Ji % Send Passive*: $*M 1 7 ~B#^J t s * 

[0 0 4 6J 

^IJ to~B#^iJ ts^'-eoJWIBfc. « t e ~ B#^U tsZ-eommzts^Xit* IR^ny 
7 7 0- 1 li-777a- 7 h 6 0 t 0^7*n 7 770-2, 7 0-3 iO3> a.-^- v 
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-hal, a2, a 3 *±, |SHWHIfc*5V*T0ft?'n y ^ 7 0 - 1 tilStil&i^OH 

mmEE5&*^i"* «£ 9 hmiivpi, v Ni *mm-fz>o ms&zru y 9 i o-i 

iPW 3 izmir X 1 \z * y f- > * ^ L & & K »±, ^-fyf > ^* 

fW^ti-SJ:^:, y-h^#Pi, ^Ni ^y- hm^VNWi, Vpwi otUtiP 
^ftt1f?o *#W*iW*i^ftt±BI4XliBI8 tc^-f «£ 9 fcfTx.«rJ:v\ > 

[0 0 4 7 ] 

— B#£'J 1 5 ~ B#^iJ 1 6*-COjttWCU|al|&yn ^70-1 ttHrffcl-S&RjFfe^fc 
*b mmm) , f-**;H, 2, 3t**-hal, a 2, a3li, 1*1 MUSKET, 0 

pi, Vn; £ftlJ!lp-f -So HE&T'n 7 9 7 0 - 1 #0 3 KgttJ: 9 y ^>^3$tT-£^L 

^Ni t'*y 9Y- hmiiVNWi, vpwi o$ijiip^#^r-r^f do MifcM%umii&&m4Xii 

[0 0 4 83 

CSPMl^OS^ny^TO-l, 70-2 

[0 0 4 9] 

HI 1 4 i:H 1 5 izy-ffUY- h T FT (Thin Fi lm Transistor) 1 0 0^7pf o il 4 

fi¥ra-e&^K hi 5 (±-€-01 5-1 5mzWiotiMmm-e$>2>o mmmfci o i±k 
itrmm 1 o 2HM.tAy^y- nm o 3#&i&ztix\s>& 0 %fi£&i oiu 

9 Y- Y MM 1 0 3 T*i 1 0 2 <D±® !-c (±, /f y * r- r- MM 10 4. flMt* 1 1 

0, r- hitii 1 k y-nti 12, s.tfsw^mi 1 5j>m&mmztix^ 

£0 ffitti 1 1 0 t±A^O#^ H B H v'; n >^j5><b«0, ±T2ooy- MBKJgj£S*ifc 
f-^^>;i/^^l 05t, fOMffi $ titz Kl"f 1 0 6. S-^V-^fHtl 0 

ifrh®L%>o s<v?r- Mil 0 3 tf- Mil 1 2 1*?- v * ^mig. 1 0 5*-eow 

K#^t?**|6jB£8$ftTw& 0 KW^Jtl 0 6, V-*«J*1 0 7 <7>^;W*UC{i 3 
9 h*-;i/£jICT K W 113, y-^^i 1 1 4 «§ntv>j 0 c d 
X\ y 9 Y- b 1 0 3 t (±, T F Tf#it75 ? h v ~7Y— h W.<r> t # f±, b 
1 1 2{C^|p]-T^> (^li^ffl) »C^j£$*lfcM*v»v>, T F T filial 5 

#FAy- Hot ¥- MSI l 2 fc*fr|a]1-& «£ ?K h y :/ffiircj£j£S:nfc* 

[0 0 5 0] 

*Hifc^!Kt?«±iE Lfc* 1 »i«lS&7*D "^ 2 0 - 1, 20-2, 2 0 - 
MOilf^SrffSfiNMOS h7>^^^liPMOS X(i0^-7' 

n^2o-i ^(Dmu^m^mm/^m-r^^^ •y^yym^-t lt^pmo s h ? > 

y'XMP i "ftv^iNMO S h 9 >y^^MN i , X»±±iE L^SI 2 Hife^^<7)|5IK-/n 
•^ 7 0 - 1, 7 0 - 2,-, 7 0 - NOil*HWt^NMOSf7>^^^ 
(± P MO S h v > v^. 9 £ 9'y')Vy- MFT1 0 0 "CttSfio 9~f)Uy- FTFT1 
0 0 -hmWL*km<D fclt:iih7>y^^ OH«mJE**JiltP^- S i h^lll 
0 3 omte£ P^-T^-tT^ <J -^m^L^+^-^l&^T-i^o ->V> rW-FTF 
T 1 0 0 m^mtW-^ t^iziibyy 9 (r>m%W±ifWy-$ X *) iz/* y 9 Y~ \ M 

So HU 0 3<7)Sj4^(iHl^M^i g .t|5]«tc-7^^3-^-7 h 1 OCi 

&mMxt*mwMizmmLxi> =tv^ c ^0^2 0-1, 20-2, 20 
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-M, X(4HIS§rn y 7 7 0 - 1 , 7 0 - 2, — , 7 0 - N m&mm^* *?TKY~ F T 

ft i o o-ef#j&-r&it-£-tc(±, r- Mi 1 1 2 t/^y ^ y- 1 0 3 ^[ejct^a 

[0 0 5 1 1 

He, ^ lXfi^2^Mff^t:ife0^Lfc/^l/^Mc7)MO S F 9 > 9 Klt^Z t „ 

y-f^Y- hft i o o (i^jf^^ j-^^^L^v^c^ic, -^<D vu4 ymMH^-^ * 

oTf^^^o £ fc, hTFTlOO {±«^I 1 0 1 ^T^Jf 1 0 2 

mos h7>v^^tjt-<-c5E^^^jS^. iamftm^j^^RTt^^^o 

[0 0 5 2 ] 

Z<7) X r> tz¥-f)VY- F T F T 1 0 0 OfiJlth LT, 0!lx_ff, K W >^J£ 1 0 6Xii 
y-^ISl 0 7 ^-r&i^ ^HUt 1 0 5 0^®W,fE%/6 ? 7-f F K — "7° £ ti L D 
D (Lightly Doped Drain) mOt 1 0 8, 1 0 9 HMt & <7>t) s M £ Lv* (El 1 5 #J£) 
o LDDWl 0 8, 1 0 9 *&m'r&Zt K«fcoT, Klx^f < 

mT-i:iE?L<7)^^^^iiv^°-;l/ • 7 > ^ (Poole-Frenkel Effect) 

9 7 * J y • Tv* F • F * 'J ytf^M. (Phonon Assisted Tunneling) ^WHjIJ $ tLT, 
mWi1&m.<V&t %&<DX\ V?)VY- HFTlOOO'J-^lzl 711) £fg;it 
•C £ & o tfz, Y- 1 1 1 2 £ y ? b M 10 3liftl it 1 0 5 ^<7>J& 
mm&m.ZcZ 4 9 ^B&fsIS^M$^Tv^o^M^ Lv> (il4|i) 0 -f-^^^m. 
ft 1 0 5 <7>it*£^- MS 1 12t^? 7 M^ 1 0 3 J: oT^^-iitf i h i:i 

@ 1 0 3lif ^pIM 1 0 5 ^O&mmXtfL D DflM 1 0 8, 1 0 9 <D£UXIZ~U 
tmtt&XitcmK (3ZJ4tc#£) Ct^o^If L^o CltiKiO, h7>yx^ti 
s#<7)'; -^m»tLOjg:«t, F 7 > vx^^KBf<7)m##fiiS^iRi±^M3z:-e§^>o 

[0 0 5 3] 

mLtzmwm^-vj-^r vt^r 7 >x (pda) o7'n^7H-e*i, 0 isjiut:^ 

■f£ PDAS 0 14 , WLgkY-t 7~7\s4 Elli&S 1 fc, tfcffc*- 82fc, C P U 8 3 t 

, R0M84t, RAM85L MffiimmU 8 7>rt87 t^mz-XWiJ&ZtiX 

v^ 0 cpus 3. is^nt^s 6 ztii^mM^^mftmnmffiznmLtz i c^7 y 

[0 0 5 4 ] 

Ell 7 14 ^ ;Hf MOMSSO 7*n 4 o litS? 0(4, T^f-± 

9U, T>7^^*ffl^9 2 5MSSR9 3 Mlty^-lrt^f 9 4 fc, i£<3g& 9 5 
TDMA#m^«l|5IK9 6 t, 7xk°-7J9 7i:, ^ 9 8 *L"Cv»* 
o $MSI5 9 3, ^#f|5 9 5, TDMA#m^«IEI«&9 6 & ^tt#»WO###ai«0i&$: 

[ 0 0 5 5] 

i:s:^-cfliia§*tTi3 1) , ztibit*mM<D¥m&Mmm&zn$tLtz--xis~&±<7) 

ICf yy-CSS$ntv>S 0 R»tw, ^fi|J9 5 (4 I Qlf -SH§£ls!j&, it^SSilS. 3i 
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10 0 5 6] 

m mm (D m^m^s- <± # k mn m mts it&m * $ n %> tz & . *m w o ^m-ikmm Mmzm 

£ -e § & tz tt « < -f & - 1 § & o #3&SH £ %m L £ I C f 7 

y-e«^$tt^»mT-#^t LTIt PDA^IItMt:, Mx.li\ sty? 'JIEtbtMx 
&t»«SS, §i®#»2ss ->-h=r>tf^-^ ^177 

y M si. - 9 „ I C iJ — K\ x-?— h • * — b\ if 7^ * v. v -f^n > \£ z. 
-9, ^y K-v"> > Ff^7>^ /ny'iH, ^iT^^IiifiJSf'fSJl^ -y x. 
7 7 h -f , {i^MiS^-fe RFID> ffefj-MSJ^ft, i^Mft l7r?n 

9 9\ SOP (System-On-Panel) , SOG (System-On-Glass) . SOB (System-On-Bo 
ard) %?i)^tti& 0 

[0 0 5 71 

[Ull] mi ilfioy^f A7'n 7 y*0-e&£ o 

[0 2 ] W^5t@S3rUiP ^fi 1 n f-Fvy> o;|KI?.iI^0-e& £ 0 

[03] m&?v y ?^<DmMm&&m*7j<i-mmm-c-$>z> (m&mi) o 
[@4] y ^ h m&o 9 4 < y -* - h * 0 

[i5] VLS If •77°0')xiVfil^/Tt@t^^o 
[0 6] VLS If •7 7*<7)')xMiI^/Ttit*l,o 

[@7] nii^^n 7 9^<Dmmm£&®t*7f;irmffim-c$>& (ft 2 ) 0 

[08] /fy^y- VmtL(D9 4 5 >^f-^- Ft^^o 
[19] V L S I f- y 7°<7)v ^-^m^TT^m-Ch^o 

[ii 0] vl s 1 ^y^(D^ ^jvm^^-fm-^h^o 

[012] c s pjii&iz£&mtjft%mwii<7>mwm^$>&o 
[013] niif&^n y 9^<omMM^9 4 \ yym-c&Zo 

[0 14] ^^V^-hTFTOilit^^o 
[015] ^VH-FTFTOfllt^So 
[0 16] %i$£W*fcmLtzPDA<D-7*u y ?mi?$>Z>o 
[0 17] M^£>fflL^lfIi0 7 4 n y ^H-e** 0 
Iff^OKiR] 
[0 0 5 8] 

10, 6 0-77?a;-;F 2 0, 7 0 —0J»"/n y ^ V d d—*ii«M^ Vss— * 
L a i -ffi&Mttil&Hl Lai L b i ^pi-PMOS h7> 

yX^MP i oy- h^fi Vnh-PMO S F5>y^^MP i <D'*y?y- YMitL 
^Ni-NMOS Y 7 y ¥7* ^ MN i hM& Vpwi—NMO S h5>W?MN i 

<D;~<y9Y-hm& Xi— iK7*o * 2 0 - i ^©A*ft Yi-i^T'n 7 ^ 2 0 

- i ^totu^if 
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